Standardized Calorimetry QA

Jin Huang (BNL)




Overview

» Today’s discovery is tomorrow’s calibration

» We need a standardized module to quickly check calorimetry performance, similar to that of tracking check from
Mike

» Connected to plan on implementing QA history for ANA builds and new code submissions.

»  Part I: First of the three stage merged via pull request https://github.com/sPHENIX-
Collaboration/coresoftware/pull/104

»  Part Il: Updated QA module for jet: https://github.com/sPHENIX-Collaboration/coresoftware/pull/105

»  Partlll, to be pulled: QA modules for sum 3 calorimeter + tracking in development branch:
https://github.com/blackcathj/coresoftware/tree/calo ga3/

Standardized tracking check from Mike: https://github.com/sPHENIX-Collaboration/coresoftware/pull/89
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https://github.com/blackcathj/coresoftware/tree/calo_qa3/
https://github.com/sPHENIX-Collaboration/coresoftware/pull/89

Current macros

QA ata flow e Actions from QA modules

Geant4 e Check G4 hit performance
production e Propose to run with each
production

Towering e Check tower and clustering of
and each calorimeter layer

clustering e Check sum of calorimeters

Jet spectrum

Jet matching with truth
jet

Summary plots
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CEMC hit checks
24 GeV negatively charged pions ateta ~ 0

* 1000 pion event latest production
e 1000 pion with QGSP_BERT list (my simulation)

CEMC XY projection CEMC RZ projection CEMC shower lateral projection (last primary) CEMC shower lateral projection (last primary)
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Possible minor difference on vertex and angle ranges
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CEMC tower/cluster checks
24 GeV negatively charged pions ateta~ 0

* 1000 pion event latest production
e 1000 pion with QGSP_BERT list (my simulation)

CEMC 1x1 tower CEMC 3x3 tower CEMC 1x1 tower max per event CEMC 4x4 tower max per event
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Outer HCal hit checks

24 GeV negatively charged pions at eta ~ 0

HCALOUT XY projection
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1000 pion event latest production
1000 pion with QGSP_BERT list (my simulation)

HCALOUT shower lateral projection (last primary) HCALOUT shower lateral projection (last primary)
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Outer HCal tower/cluster checks
24 GeV negatively charged pions at eta ~ 0

* 1000 pion event latest production
e 1000 pion with QGSP_BERT list (my simulation)

HCALOUT 1x1 tower HCALOUT 3x3 tower HCALOUT 1x1 tower max per event HCALOUT 4x4 tower max per event
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Reconstructed tower jet spectrum

e Pythia8 200pp, s>25GeV, truth jet trigger E>30GeV, 2000 event
e 250 events of the same setting as reference for now....

AntiKt_Tower_r07 leading jet n,-1.0 < Mgy < 1.0 AntiKt_Tower_r07 leading jet ¢, -1.0 < Mgy < 1.0 AntiKt_Tower_r07 leading jet Et,-1.0 < Mg < 1.0
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Truth Matching

e Pythia8 200pp, s>25GeV, truth jet trigger E>30GeV, 2000 event
e 250 events of the same setting as reference for now....
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Reconstruction quality summary

e Pythia8 200pp, s>25GeV, truth jet trigger E>30GeV, 2000 event

AntiKt_Tower ¢ Reconstruction AntiKt_Tower n Reconstruction AntiKt_Tower Jet Energy Reconstruction
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24 GeV negatively charged pions ateta~0

1000 pion event with QGSP_BERT list
e 1000 pion from latest production

HCALIN VS CEMC best cluster energy CEMC + HCALIN VS HCALOUT: best cluster energy
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24 GeV electrons ateta™~ 0

e 1000 e- event with QGSP_BERT list
e 1000 e- from latest production

HCALIN VS CEMC: best cluster energy CEMC + HCALIN VS HCALOUT: best cluster energy
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Macros to run the QA module

g8ystem—>*Load ("1libga modules") ;

se—*registerSubsystem|{ new QAGiSimulationCalorimeter ("CEMC") );
se—rregisterSubsystem( new QAG4SimulationCalorimeter ("HCALIN") };
se—*registerSubsystem|{ new QAGISimulationCalorimeter ("HCALOUT") ) ;

gAGd4SimulationCalorimeterSum * cale _ga = new QAG4SimulationCalorimeterSum() ;

calo_ga-*Verbosity (10);

se—>*registerSubsystem(calo ga };

if (do_jet_reco)
{
gAGdSimulationtet * calo jet7 = new QAG4Simulationdet (
"AntiKt Truth r07");

calo jetT7-*add_ reco_jet ("AntiKt_ Tower rl07");

calo jetT-radd_reco_jet ("AntiKt_ Cluster r0T7");

calo jet7-*add_ reco_jet ("AntiKt Track r07");
cale_jetT7—-*Verbosity (2Z);

se—->*registerSubsystem(calo_ jetT);

gAGdSimulationtet * calo jet7 = new QAG4Simulationdet (
"AntiKt Truth r04v);

calo jetT7-*add_ reco_jet ("AntiKt Tower r(4v);

calo jectT-radd_ reco_jet ("AntiKt_ Cluster r04");

calo jet7-*add_ reco_jet ("AntiKt Track r04v);

se-r*registerSubsystem(cale_ jetT);

gAGdSimulationtet * calo jetT = new QAGISimulationdet (
"EntiKt Truth r02v);

calo jetT-radd_ reco_ jet ("AntiKt_ Tower rl2");

calo jetT7-*add_ reco_jet ("AntiKt_ Cluster r02");

calo jetT-radd_ reco_ jet ("AntiKt_ Track r02");

se—->*registerSubsystem(calo_ jetT);
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QA histogram root file

Browser | File Edit View Options Tools Help
Files | Canvas_1 ®| Editor 1 [+
oY & Dy Byl [l CEMC 1x1 tower
root -
D FROOF Sessions H B_QAGASim_ CEME_Tower_1a
S ROOT Files F -
-3 G4sPHEMIXCells_1 00224 GieV ront_ga.root b Entries 3174400
C E M C / CI u Ste rs _{— | g h_BAGHEIm_CEMC_Cluster_BestMatchERatia;! 1 Mean 0.00225
o _‘ h_QAGASim_CEMC_Cluster _LateralTruth Projection;1 1 06 H—
—— |4 h_GAG45im_CEMC_G4Hit_FractionEMyisibleEnergy;1 H RMS  0.09525

{k h_QAG4 Sim_CEMC_G4Hit_FractionTruth Energy ;1
{k h_GQaAG45im_CEMC_G4Hit_HitTime;1
C E IVI C/G e a nt4 C h eC ks J [ - _‘ h_GAG45im_CEMC_G4Hit_LateralTruthProjection; 1 1 05
----- _‘ h_QaG45im_CEMC_G4Hit_RZ;1

{k h_QA4G4Sim_CEMC_G4Hit_SF)1
{k h_GQAG45im_CEMC_G4Hit_WSF;1
—— _‘ h_QAG4Sim_CEMC_G4Hit_xv1 4
e {k h_EAGASim_CEMC_Taower_1x=1;1 1 0
{k h_QAG4 Sim_CEMC_Tower _1:=1_mas; 1
{k h_GQa&GdSin_CEMC_Tower_2x=2;1
{k h_QAG4 Sim_CEMC_Tower _2:2_mai; 1
C E M C /TOW ers | h_BAGASIm_CEMC _Tower_3x3;1 1 03

{k h_QAG4 Sim_CEMC_Tower _3=3_maw;1 :

| h_OAGASIM_CEME _Tower_sd;1 i
{k h_QAG4 Sim_CEMC_Tower _4:=4_mas; 1 :
{k h_EAGA5im_CEMC_Tower _5=5;1 > 2
{k h_QAG4 Sim_CEMC_Tower _5:=5_maw; 1 1 0
{k h_Q&aG4S5in_HCALIM_Cluster_Best Mateh E Ratio;1
3 _‘ h_QAG4 Sim_HCALIN_Cluster_LateralTruth Projection; 1
3 {kh_ElAG4Sim_HCALIN_G4Hit_FractionEM\.ﬁsibIeEnergy;l
{k h_QAG4 Sim_HCALIM_G4Hit_FractionTruth Energy; 1 1 0
{k h_0AG45im_HCALIN_G4Hit_HitTime; 1
----- _‘ b_3AGE Sim_HCALIM_G4Hit_LateralTruthProjection;1
----- _‘ h_OAG45im_HCALIN_G4Hit_RZ;1
{k h_QaG4Sim_HCALIN_G4Hit_SF;1 1 B
----{kh_GAG4Sim_HCALIN_G4Hit_\!SF,'I [ IIIIII| L1 IIIIII| [ IIIIII| L1 IIIIII| Ll
----- h_QAG4 Sim_HCALIN_G4Hit_Xv;1 _
H CA LI N/H CA LO UT/' . S {i b_GaGAGim_HCALIM_Tower_1#1:1 10 8 1 0_2 10_1
{k h_QAGd Sirn_HCALIM_Tower _1x1_mas;1
{k h_QaGdSin_HCALIN_Tower_=x2;1

\ [

1x1 'F'OWER Er113rgy (Ge\]’PE

D -
{k h_QAGd Sim_HCALIM_Tower_2:2_rma;1 e |

{k h_Q&aGdSin_HEALIN_Tower_3x3;1

{k h_Q4G4 Sim_HCALIN_Tower_3x3_ma;1 - Command {local): | |E|

‘ i v
Filter: | &l Files () ‘

| | I 4
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